"Scattering equations" are derived which relate the spectrum of the light scattered from a polyatomic fluid to the spectral functions of the fluctuating spherical (scalar) and anisotropic parts of the electric permeability tensor. The influence of a constant external (electric or magnetic) field is considered. For a gas of linear molecules, it is shown that the fluctuations leading to the depolarized Rayleigh light scattering are fluctuations of the mean (2 n d rank) tensor polarization of the rotational angular momenta of the molecules. Furthermore, the fluctuations associated with the rotational Raman scattering are expressed by fluctuaions of the mean values of (2 nd rank) tensor operators which induce transitions between the rotational levels of a molecule. SMOLUCHOWSKI, Ann. Phys. Leipzig 25, 205 [1908].
By inserting

D' = EE'
(1.5)
for the displacement vector of the incident light and using (1.4) one can rewrite Eq. (1.3) as follows 
II. Electric Permeability and Scattering Equations for Polyatomic Gases § 5. Electric Permeability and Average Molecular Polarizability of a Gas
The optical properties of a molecule can be characterized by the electric polarizability tensor aßV .
The discussion here is restricted to molecules which have a polarizability that is approximately frequency-independent in the optical range.
Since the electric field that acts on a specific molecule in a gas is only slightly modified by the surrounding molecules, the electrical polarization P of a gas of nonpolar molecules can be assumed to be given by 
Concluding Remarks
The spectrum of the light scattered due to scalar fluctuations in a gas is expressed through (7.11) and ( ( Thus, due to (11.11 and 11.12) one has the following commutation relations for the Cartesian operators: It is shown that the transport coefficients of dilute polyatomic gases in the ordinary NavierStokes regime contain an extra pressure dependence when the internal state Hamiltonian does not commute with the nonequilibrium distribution function-density matrix for the gas. As a specific example, the pressure dependence of the shear viscosity of a gas of paramagnetic molecules is considered. Furthermore, the pressure dependence of the Senftleben and Senftleben-Beenakker effects is discussed and examples are given of the different types of molecules for which pressure dependence in the field-free as well as in the field-dependent transport coefficients may be expected. 
